SEQUENCE LISTING 

r" 

<110> Nicholas M. Dean 
Susan F . Murray 

<12 0> ANTI SENSE MODULATION OF TRANSFORMING GROWTH FACTOR BETA 
EXPRESSION 

<130> ISPH-0607 

<150> 09/661,753 
<151> 2000-09-14 

<150> 60/154,546 
<151> 1999-09-17 

<160> 71 

<210> 1 

<211> 2094 

<212> DNA 

<213> Mus mus cuius 

<220> 
<221> CDS 

<222> (868) . . . (2040) 
<400> 1 ' 

cgccgccgcc gccgcccttc gcgccccagg ccgtccccct cctcctcccg ccgcggatcc 60 

tccagacagc caggcccccg gccggggcag gggggacgcc cc ttcggggc acccccggct 12 0 

ctgagccgca ctcggagtcg gcctccgctg ggagccggca aaggagcagc cgaggagccg 180 

tccgaggccc cagagtctga gaccagccgc cgccgcaggg aggaggggga ggaggagtgg 24 0 

gaggagggac gagctggttg agagaagagg aaaaaagttt tgagactttt ccgctgctac 3 00 

tgcaagtcag agacgtgggg acttcttggc actgcgctgt ctcgcaagga ggcaggacct 3 60 

gaggactcca gacagccctg ctcaccgtcg tggacactcg atcgctaccc ggcgttcctc 420 

agacgcccct attccggacc agccctcggg agccacaaac cccgcctccc gcgaagactt 480 

caccccaaag ctggggcgca ccccttgcac gccgccctcc ccccagcctg cctcttgagt 540 

ccctcgcatc ccaggaccct ctctcccccg agaggcagat ctccctcgga cctgctggca ' 600 

gtagctcccc tatttaagaa cacccacttt tggatctcag agagcgctca tctcgatttt 660 

taccctggtg gtatactgag acaccttggt gtcagagcct caccgcgact cctgctgctt 720 

tctccctcaa cctcaaatta ttcaggacta tcacctacct ttccttggga gaccccaccc 780 

cacaagccct gcaggggcgg ggcctccgca tcccaccttt gccgagggtt cccgctctcc 840 

gaagtgccgt ggggcgccgc ctccccc atg ccg ccc teg ggg ctg egg eta ctg 894 

Met Pro Pro Ser Gly Leu Arg Leu Leu 
1 5 

ccg ctt ctg etc cca ctc.j:cg tgg ctt eta gtg ctg acg ccc ggg agg 942 

Pro Leu Leu Leu Pro Leu Pro Trp Leu Leu Val Leu Thr Pro Gly Arg 
10 15 20 25 

cca gec gcg gga etc tec acc tgc aag acc ate gac atg gag ctg gtg 990 . 
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Pro Ala Ala Gly Leu Ser Thr Cys Lys Thr lie Asp Met Glu Leu Val 
30 35 40 



aaa egg aag cgc ate gaa gec ate cgt ggc cag ate ctg tec aaa eta 103 8 
Lys Arg Lys Arg He Glu Ala He Arg Gly Gin He Leu Ser Lys Leu 
45 50 55 

agg etc gee agt ccc cca age cag ggg gag gta ccg ccc ggc ccg ctg 1086 
Arg Leu Ala Ser Pro Pro Ser Gin Gly Glu Val Pro Pro Gly Pro Leu 
60 65 70 

ccc gag gcg gtg etc get ttg tac aac age ace cgc gac egg gtg gca 1134 
Pro Glu Ala Val Leu Ala Leu Tyr Asn Ser Thr Arg Asp Arg Val Ala 
75 80 85 

ggc gag age gee gac cca gag ccg gag ccc gaa gcg gac tac tat get 1182 
Gly Glu Ser Ala Asp Pro Glu Pro Glu Pro Glu Ala Asp Tyr Tyr Ala 
90 95 100 105 

aaa gag gtc acc cgc gtg eta atg gtg gac cgc aac aac gee ate tat 12 3 0 
Lys Glu Val Thr Arg Val Leu Met Val Asp Arg Asn Asn Ala lie Tyr 
110 115 12 0 

gag aaa acc aaa gac ate tea cac agt ata tat atg ttc ttc aat acg 1278 
Glu Lys Thr Lys Asp lie Ser His Ser He Tyr Met Phe Phe Asn Thr 
125 13 0 " 13 5 

tea gac att egg gaa gca gtg ccc gaa ccc cea ttg ctg tec cgt gca 1326 
Ser Asp lie Arg Glu Ala Val Pro Glu Pro Pro Leu Leu Ser Arg Ala 
140 145 150 

gag ctg cgc ttg cag aga tta aaa tea agt gtg gag caa cat gtg gaa 13 74 
Glu Leu Arg Leu Gin Arg Leu Lys Ser Ser Val Glu Gin His Val Glu 
155 160 " 165 

etc tac cag aaa tat age aac aat tec tgg cgt tac ctt ggt aac egg 1422 
Leu Tyr Gin Lys Tyr Ser Asn Asn Ser Trp Arg Tyr Leu Gly Asn Arg 
170 ~ * 175 180 185 

ctg ctg acc ccc act gat acg cct gag tgg ctg tct ttt gac gtc act 1470 
Leu Leu Thr Pro Thr Asp Thr Pro Glu Trp Leu Ser Phe Asp Val Thr 
190 195 200 

gga gtt gta egg cag tgg ctg aac caa gga gac gga ata cag ggc ttt 1518 
Gly Val Val Arg Gin Trp Leu Asn Gin Gly Asp Gly He Gin Gly Phe 
205 210 215 

cga ttc age get cac tgc tct tgt gac age aaa gat aac aaa etc cac 1566 
Arg Phe Ser Ala His Cys Ser Cys Asp Ser Lys Asp Asn Lys Leu His 
220 225 ^ 230 

gtg gaa ate aac ggg ate age ccc aaa cgt egg ggc gac ctg ggc acc 1614 
Val Glu He Asn Gly He Ser Pro Lys Arg Arg Gly Asp Leu Gly Thr 
235 240 245 

ate cat gac atg aac egg ccc ttc ctg etc etc atg gee acc ccc ctg 1662 
He His Asp Met Asn Arg Pro Phe Leu Leu Leu Met Ala Thr Pro Leu 
250 255 260 265 
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gaa agg gcc cag cac ctg cac age tea egg cac egg aga gee ctg gat 1710 
Glu Arg Ala Gin His Leu His Ser Ser Arg His Arg Arg Ala Leu Asp 
270 27,5 ~ 280 



ace aac tat tgc ttc age tec aca gag aag aac tgc tgt gtg egg cag 1758 
Thr Asn Tyr Cys Phe Ser Ser Thr Glu Lys Asn Cys Cys Val Arg Gin 
285 290 " 295 

ctg tac att gac ttt agg aag gac ctg ggt tgg aag tgg ate cac gag 18 06 
Leu Tyr lie Asp Phe Arg Lys Asp Leu Gly Trp Lys Trp lie His Glu ' 
300 305 ~ 310 

ccc aag ggc tac cat gcc aac ttc tgt ctg gga ccc tgc ccc tat att 1854 
Pro Lys Gly Tyr His Ala Asn Phe Cys Leu Gly Pro Cys Pro Tyr lie 
315 320 "* 325 

tgg age ctg gac aca cag tac age aag gtc ctt gcc etc tac aac caa 1902 
Trp Ser Leu Asp Thr Gin Tyr Ser Lys Val Leu Ala Leu Tyr Asn Gin 
330 335 340 " 345 

cac aac ccg ggc get teg gcg tea ccg tgc tgc gtg ccg cag get ttg 1950 
His Asn Pro Gly Ala Ser Ala Ser Pro Cys Cys Val Pro Gin Ala Leu 
350 355 360 

gag cca ctg ccc ate gtc tac tac gtg ggt cgc aag ccc aag gtg gag 1998 
Glu Pro Leu Pro lie Val Tyr Tyr Val Gly Arg Lys Pro Lys Val Glu 
365 370 375 

cag ttg tec aac atg att gtg cgc tec tgc aag tgc age tga 2 04 0 

Gin Leu Ser Asn Met lie Val Arg Ser Cys Lys Cys Ser 
380 385 " 390 

agccccgccc cgccccgccc ctcccggcag gcccggcccc gcccccgccc cgee 2094 

<210> 2 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 2 

tgtctggagg atccgcggcg 2 0 

<210> 3 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 3 

tgctcctttg ccggctccca 20 



<210> 4 
<211> 20 
<212> DNA 



3 



<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 4 

cgagacagcg cagtgccaag 

<210> 5 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 5 

ggctcccgag ggctggtccg 

<210> 6 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 6 

gcaggagtcg cggtgaggct 

<210> 7 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 7 

aaaggtggga tgcggaggcc 

<210> 8 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 8 

cagtagccgc agccccgagg 

<210> 9 
<211> 20 

<212> DNA , 
<213> Artificial Sequence 

<220> 

<223> Antisense Oligonucleotide 




20 



20 



I 



20 



20 
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<400> 9 

agtcccgcgg ctggcctccc 

<210> 10 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 10 

ggcttcgatg cgcttccgtt 

<210> 11 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 11 

ggcggtacct ccccctggct 

<210> 12 
<211> 20 
<212> DtfA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 12 

cgcctgccac ccggtcgcgg 

<210> 13 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 13 

gtccaccatt agcacgcggg 

<210> 14 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 



<400> 14 

-ggca'ctgctt cccgaatgtc 



<210> 15 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 15 

gtcagcagcc ggttaccaag 2 0 

.<210> 16 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 16 

agtgagcgct gaatcgaaag 20 

<210> 17 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 17 

gatggtgccc aggtcgcccc 

<210> 18 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 18 

aggagcagga agggccggtt 

<210> 19 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 19 

tccggtgccg tgagctgtgc 20 

<210> 20 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Antisense Oligonucleotide 
<400> 20 

gcccttgggc tcgtggatcc 

<210> 21 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 21 

cgcccgggtt gtgttggttg 

<210> 22 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 22 

ggcttgcgac ccacgtagta 

<210> 23 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 23 

ggcggggctt cagctgcact 

<210> 24 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 24 

ccacgtagta gacgatgggc 

<210> 25 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 



<400> 25 

gtccaccatt agcacgcggg 



20 



<210> 26 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 26 

gtccaccatt agcacgcggg 2 0 

<210>* 27 
<211> 1585 
<212> DNA 

<213> Rattus norvegicus 

<220> 
<221> CDS 

<222> (413) . . . (1585) 
<400> 27 

accgcctccc gcaaagactt caccccaaag ctggggcgca ccccttgcac gccaccctcc 60 

ccccagcctg cttcttgagt cccccgcatc ccaggaccct ctctcctctg ggaggccgat 120 

ctccctcgga cctgctggca atagcttcct atttaagaac accccacttt tgggtcccag 180 

agagcgctca tctcgatttt tatcccggtg gcatactgag acactctggt gtcagagcgt 240 

caccgcgact cctgctgctt tctccctcaa cctcaaatta ttcaggacta tcacctacct 300 

ttccttggga gaccccaccc caccccacaa gccctgcagg ggcggggcct ccgcatccca 360 

cctttgcccg gggttcgcgc tctccgaagt tccgtggggc gccgcctccc cc atg ccg 418 

Met Pro 
1 

ccc teg ggg ctg egg ctg ctg ccg ctt ctg etc cca etc ccg tgg ctt 466 
Pro Ser Gly Leu Arg Leu Leu Pro Leu Leu Leu Pro Leu Pro Trp Leu 
5 10 15 

eta gtg ctg acg ccc ggg agg cca gee gcg gga etc tec ace tgc aag 514 
Leu Val Leu Thr Pro Gly Arg Pro Ala Ala Gly Leu Ser Thr Cys Lys 
2 0 2 5 3 0 

ace ate gac atg gag ctg gtg aaa egg aag cgc ate gaa gee ate cgt 562 
Thr lie Asp Met Glu Leu Val Lys Arg Lys Arg lie Glu Ala lie Arg 
35 40 45 50 

ggc cag ate ctg tec aaa eta agg etc gec agt ccc ccg age cag ggg 610 
Gly Gin lie Leu Ser Lys Leu Arg Leu Ala Ser Pro Pro Ser Gin Gly 
55 60 65 

gag gta ccg ccg ggc ccg ctg ccc gag gcg gtg etc get ttg tac aac 658 
Glu Val Pro Pro Gly Pro_Leu Pro Glu Ala Val Leu Ala Leu Tyr Asn 
70 ~ 75 80 

age ace cgc gac egg gtg gca ggc gag age get gac ccg gag ccc gag 7 06 
Ser Thr Arg Asp Arg Val Ala Gly Glu Ser Ala Asp Pro Glu Pro Glu 
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85 90 95 

ccc gag gcg gac tac tac gcc aaa gaa gt,c acc cgc gtg eta atg gtg 754 
Pro Glu Ala Asp Tyr Tyr Ala Lys Glu Val Thr Arg Val Leu Met Val 
100 105 110 

gac cgc aac aac gca ate tat gac aaa acc aaa gac ate aca cac agt 802 
Asp Arg Asn Asn Ala lie Tyr Asp Lys Thr Lys Asp He Thr His Ser 
115 120 ^ 125 130 

ata tat atg ttc ttc aat acg tea gac att egg gaa gca gtg cca gaa 850 
He Tyr Met Phe Pile Asn Thr Ser Asp He Arg Glu Ala Val Pro Glu 
135 140 145 

ccc cca ttg ctg tec cgt gca gag ctg cgc ctg cag aga ttc aag tea 898 
Pro Pro Leu Leu Ser Arg Ala Glu Leu Arg Leu Gin Arg Phe Lys Ser 
150 ~ 155 160 

act gtg gag caa cac gta gaa etc tac cag aaa tat age aac aat tec 946 
Thr Val Glu Gin His Val Glu Leu Tyr Gin Lys Tyr Ser Asn Asn Ser 
165 170 175 

tgg cgt tac ctt ggt aac egg ctg ctg acc ccc act gat acg cct gag 994 
Trp Arg Tyr Leu Gly Asn Arg Leu Leu Thr Pro Thr Asp Thr Pro Glu 
180 185 190 

tgg ctg tct ttt gac gtc act gga gtt gtc egg cag tgg ctg aac caa 1042 
Trp Leu Ser Phe Asp Val Thr Gly Val Val Arg Gin Trp Leu Asn Gin 
195 200 205 210 

gga gac gga ata cag ggc ttt cgc ttc agt get cac tgc tct tgt gac 1090 
Gly Asp Gly lie Gin Gly Phe Arg Phe Ser Ala His Cys Ser Cys Asp 
215 220 225 

age aaa gat aat gta etc cac gtg gaa ate aat ggg ate agt ccc aaa 1138 
Ser Lys Asp Asn Val Leu His Val Glu He Asn Gly He Ser Pro Lys 
230 235 240 

cgt cga ggt gac ctg ggc acc ate cat gac atg aac . cga ccc ttc ctg 1186 
Arg Arg Gly Asp Leu Gly Thr He His Asp Met Asn Arg Pro Phe Leu 
245 250 ■ 255 

etc etc atg gcc acc ccc ctg gaa agg get caa cac ctg cac age tec 1234 
Leu Leu Met Ala Thr Pro Leu Glu Arg Ala Gin His Leu His Ser Ser 
260 265 ~ 270 

agg cac egg aga gcc ctg gat acc aac tac tgc ttc age tec aca gag 12 82 
Arg His Arg Arg Ala Leu Asp Thr Asn Tyr Cys Phe Ser Ser Thr Glu 
275 ~ 280 285 290 

aag aac tgc tgt gta egg cag ctg tac att gac ttt agg aag gac ctg 1330 
Lys Asn Cys Cys Val Arg Gin Leu Tyr He Asp Phe Arg Lys Asp Leu 
295 300 305 

ggt tgg aa g tgg ate aac~,gag ccc aag ggc tac cat gcc aac ttc tgt 13 78_ 
Gly Trp Lys Trp He His Glu Pro Lys Gly Tyr His Ala Asn Phe Cys 
310 315 ' 320 

ctg ggg ccc tgc ccc tac att tgg age ctg gac aca cag tac age aag 1426 
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Leu Gly Pro Cys Pro Tyr lie Trp Ser Leu Asp Thr Gin Tyr Ser Lys 
325 330 335 

gtc ctt gcc etc tac aac caa cac aac ccg ggt get tec gca tea ccg 1474 
Val Leu Ala Leu Tyr Asn Gin His Asn Pro Gly Ala Ser Ala Ser Pro 
340 345 350 

tgc tgc gtg ccg cag get ttg gag cca ctg ccc ate gtc tac tac gtg 1522 
Cys Cys Val Pro Gin Ala Leu Glu Pro Leu Pro lie Val Tyr Tyr Val 
355 360 365 370 

ggt cgc aag ccc aag gtg gag cag ttg tec aac atg ate gtg cgc tec 1570 
Gly Arg Lys Pro Lys Val Glu Gin Leu Ser Asn Met lie Val Arg Ser 
375 380 385 

tgc aag tgc age tga 15 85 

Cys Lys Cys Ser 
390 



<210> 28 

<211> 2745 

<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (842) . . . (2017) 
<400> 28 

acctccctcc geggagcage cagacagega gggccccggc egggggcagg ggggacgccc 60 

cgtccggggc accccccccg gctctgagcc gcccgcgggg ccggcctcgg cccggagcgg 12 0 

aggaaggagt cgecgaggag cagectgagg ccccagagtc tgagacgagc cgccgccgcc 18 0 

cccgccactg eggggaggag ggggaggagg agegggagga gggacgagct ggtegggaga 24 0 

agaggaaaaa aacttttgag acttttccgt tgccgctggg ageeggagge geggggaect 3 00 

ettggegega cgctgccccg cgaggaggca ggacttgggg accccagacc gcctcccttt 3 60 

gccgccgggg acgcttgctc cctccctgcc ccctacacgg cgtccctcag gcgcccccat 420 

tccggaccag ccctcgggag tcgccgaccc ggcctcccgc aaagactttt ccccagacct 480 

cgggcgcacc ccctgcacgc cgccttcatc cccggcctgt ctcctgagcc cccgcgcatc 540 

ctagaccctt tctcctccag gagaeggate tctctccgac ctgccacaga tcccctattc 600 

aagaccaccc accttctggt accagatcgc gcccatctag gttatttccg tgggatactg 660 

agacaccccc ggtccaagcc tcccctccac cactgcgccc ttctccctga ggagcctcag 720 

ctttccctcg aggccctcct accttttgcc gggagacccc cagcccctgc aggggegggg 780 

cctccccacc acaccagccc tgttcgcgct cteggcagtg ccggggggcg ccgcctcccc 840 

c atg ccg ccc tec ggg ctg egg ctg ctg ccg ctg ctg eta ccg ctg ctg 889 
Met Pro Pro Ser Gly Leu Arg Leu Leu Pro Leu Leu Leu Pro Leu Leu 
1 5 10 15 



tgg eta ctg gtg ctg acg cct ggc ccg ccg gcc gcg gga eta tec ace 937 
Trp Leu Leu Val Leu Thr Pro Gly Pro Pro Ala Ala Gly Leu Ser Thr 
20 25 30 
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tgc aag act ate gac atg gag ctg gtg aag egg aag cgc ate gag gee 985 
Cys Lys Thr lie Asp Met Glu Leu Val Lys Arg Lys Arg lie Glu Ala 
35 40 45 

ate cgc ggc cag ate ctg tec aag ctg egg etc gec age ccc ccg age 1033 

He Arg Gly Gin He Leu Ser Lys Leu Arg Leu Ala Ser Pro Pro Ser 
50 ~ 55 60 

cag ggg gag gtg ccg ccc ggc ccg ctg ccc gag gee gtg etc gec ctg 1081 

Gin Gly Glu Val Pro Pro Gly Pro Leu Pro Glu Ala Val Leu Ala Leu 
65 ^ 70 75 80 

tac aac age ace cgc gac egg gtg gec ggg gag agt gca gaa ccg gag 112 9 
Tyr Asn Ser Thr Arg Asp Arg Val Ala Gly Glu Ser Ala Glu Pro Glu 
85 90 95 

ccc gag cct gag gec gac tac tac gec aag gag gtc acc cgc gtg eta 1177 
Pro Glu Pro Glu Ala Asp Tyr Tyr Ala Lys Glu Val Thr Arg Val Leu 
100 105 HO 

atg gtg gaa acc cac aac gaa ate tat gac aag ttc aag cag agt aca 1225 
Met Val Glu Thr His Asn Glu He Tyr Asp Lys Phe Lys Gin Ser Thr 
115 120 125 

cac age ata tat atg ttc ttc aac aca tea gag etc cga gaa gcg gta 1273 
His Ser He Tyr Met Phe Phe Asn Thr Ser Glu Leu Arg Glu Ala Val 
13 0 135 140 

cct gaa ccc gtg ttg etc tec egg gca gag ctg cgt ctg ctg agg agg 1321 
Pro Glu Pro Val Leu Leu Ser Arg Ala Glu Leu Arg Leu Leu Arg Arg 
145 150 155 160 



etc aag tta aaa gtg gag cag cac gtg gag ctg tac cag aaa tac age 
Leu Lys Leu Lys Val Glu Gin His Val Glu Leu Tyr Gin Lys Tyr Ser 
165 170 175 



act acc ggc cgc cga ggt gac ctg gee acc att cat ggc atg aac egg 
Thr Thr Gly Arg Arg Gly Asp Leu Ala Thr He His Gly Met Asn Arg 
245 " 250 255 



1369 



aac aat tec tgg cga tac etc age aac egg ctg ctg gca ccc age gac 1417 
Asn Asn Ser Trp Arg Tyr Leu Ser Asn Arg Leu Leu Ala Pro Ser Asp 
180 185 190 

teg cca gag tgg tta tct ttt gat gtc acc gga gtt gtg egg cag tgg 1465 
Ser Pro Glu Trp Leu Ser Phe Asp Val Thr Gly Val Val Arg Gin Trp 
195 200 2 05 

ttg age cgt gga ggg gaa att gag ggc ttt cgc ctt age gec cac tgc 1513 
Leu Ser Arg Gly Gly Glu He Glu Gly Phe Arg Leu Ser Ala His Cys 
210 ~ ~ 215 220 

tec tgt gac age agg gat aac aca ctg caa gtg gac ate aac ggg ttc 1561 
Ser Cys Asp Ser Arg Asp Asn Thr Leu Gin Val Asp He Asn Gly Phe 
225 230 235 240 



1609 



cct ttc ctg ctt etc atg gec acc ccg ctg gag agg gec cag cat ctg 1657 
Pro Phe Leu Leu Leu Met Ala Thr Pro Leu Glu Arg Ala Gin .His Leu 
260 265 270 
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caa age tec egg cac cgc cga gee ctg gac ace aac tat tgc ttc age 1705 
Gin Ser Ser Arg His Arg Arg Ala Leu Asp Thr Asn Tyr Cys Phe Ser 
275 280 285 

tec acg gag aag aac tgc tgc gtg egg cag ctg tac att gac ttc cgc 1753 
Ser Thr Glu Lys Asn Cys Cys Val Arg Gin Leu Tyr lie Asp Phe Arg 
290 295 300 

aag gac etc ggc tgg aag tgg ate cac gag ccc aag ggc tac cat gee 1801 
Lys Asp Leu Gly Trp Lys Trp lie His Glu Pro Lys Gly Tyr His Ala 
305 310 315 320 

aac ttc tgc etc ggg ccc tgc ccc tac att tgg age ctg gac acg cag 1849 
Asn Phe Cys Leu Gly Pro Cys Pro Tyr lie Trp Ser Leu Asp Thr Gin 
325 330 335 

tac age aag gtc ctg gee ctg tac aac cag cat aac ccg ggc gee teg 1897 
Tyr Ser Lys Val Leu Ala Leu Tyr Asn Gin His Asn Pro Gly Ala Ser 
340 345 350 

gcg gcg ccg tgc tgc gtg ccg cag gcg ctg gag ccg ctg ccc ate gtg 1945 
Ala Ala Pro Cys Cys Val Pro Gin Ala. Leu Glu Pro. Leu Pro lie Val 
355 360 365 

tac tac gtg ggc cgc aag ccc aag gtg gag cag ctg tec aac atg ate 1993 
Tyr Tyr Val Gly Arg Lys Pro Lys Val Glu Gin Leu Ser Asn Met lie 
370 375 380 

gtg cgc tec tgc aag tgc age tga ggtcccgccc cgccccgccc cgccccggca 2047 
Val Arg Ser Cys Lys Cys Ser 
385 ~ 390 

ggcccggccc caccccgccc cgcccccgct gccttgccca tgggggctgt atttaaggac 2107 

accgtgcccc aagcccacct ggggccccat taaagatgga gagaggactg eggatctctg 2167 

tgtcattggg cgcctgcctg gggtctccat ccctgacgtt cccccactcc cactccctct 2227 

ctctccctct ctgcctcctc ctgcctgtct gcactattcc tttgcccggc atcaaggcac 2287 

aggggaccag tggggaacac tactgtagtt agatctattt attgagcacc ttgggcactg 2347 

ttgaagtgcc ttacattaat gaactcattc agtcaccata gcaacactct gagatggcag 2407 

ggactctgat aacacccatt ttaaaggttg aggaaacaag cccagagagg ttaagggagg 24 67 

agttcctgcc caccaggaac ctgctttagt gggggatagt gaagaagaca ataaaagata 2527 

gtagttcagg ecaggegggg tgctcacgcc tgtaatccta gcacttttgg gaggcagaga 2587 

tgggaggata cttgaatcca ggcatttgag accagcctgg gtaacatagt gagaccctat 2647 

ctctacaaaa cacttttaaa aaatgtacac ctgtggtccc agctactctg gaggctaagg 2707 

tgggaggatc acttgatcct gggaggtcaa ggctgcag 2745 

<210> 29 
<211> 20 

<212> DNA , _ 

<2 13 > Artificial Sequence 

<220> 

<223> Anti'sense Oligonucleotide 



12 



<400> 29 

cgactccttc ctccgctccg 

<210> 30 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 30 

ctcgtccctc ctcccgctcc 

<210> 31 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 31 

aagtcctgcc tcctcgcggg 

<210> 32 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 32 

aagggtctag gatgcgcggg 

<210> 33 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 33 

ctcagggaga agggcgcagt 

<210> 34 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense oligonucleotide 
<400> 34 

gcactgccga gagcgcgaac 




<210> 35 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 35 

gtagcagcag cggcagcagc 

<210> 36 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 36 

atggcctcga tgcgcttccg 

<210> 37 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 37 

gcgtagtagt cggcctcagg 

<210> 38 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 38 

accactgccg cacaactccg 

<210> 39 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 39 

tcggcggccg gtagtgaacc 

<210> 40 
<211> 20 
<212> DNA 

,<213> Artificial Sequence 
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<220> 

<223> Antisense Oligonucleotide 
<400> 40 

gaagttggca tggtagccct 

<210> 41 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 41 

ggcgcccggg ttatgctggt 

<210> 42 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 42 

ctccaccttg ggcttgcggc 

<210> 43 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 43 

aatgacacag agatccgcag 

<210> 44 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 

<400> 44 

tagatctaac tacagtagtg 

<210> 45 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 



<400> 45 

cgcctggcct gaactactat 20 

\' 

<210> 46 . - 

<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 46 

cccaggctgg tctcaaatgc 20 

<210> 4 7 
<211> 4267 
<212> DNA 

<213> Mus musculus 

<220> 
<221> CDS 

<222> (1218) . . . (2462) 
<400> 47 

ggttatctgc tggcagcagg tttgctcgga gcagagctgc tgaaactgcc ggcaggagag 60 

cgagtgggag agaaagagag aaggcgctga gagctgagct ctggggcagg cgtcagggat 12 0 

ggagagaagt attagggttt aaagagccat tctggagcaa cccatctgcg gagagaagga 180 

tcggcagagg tctattttag ggtcgcaagt acctacttac cctaagcgag aaagtgcaac 240 

cttggtggaa gctaggagaa gctagggaag ggtgcgagtc ccggggcagc ccgcagccaa 3 00 

cgcgcccagg aggcggtgtt gttccacagg ggttaaggag gtggccgatc gctgtcgccc 360 

ttggccgcct ggagcaagaa aaggaggatc tgaaggaccg agctggaggc tggccctctt 42 0 

tgcaggcagc agcggcggct gcaacgtgga gcgacccagc cgggtgtagg ccacagcgcg 4 80 

gccggcagga gcgggatcct cgccgcctgc tccggcctct gtggatctcc ggggcggaca 54 0 

gtatcccacc gagtctccga gtgagccgct ccggggcgca tctgcctccc cgcggctcgc 600 

caggctcgcc ctcggcgcgc gcgcacgcac gcgcgcacac gcgcacacat ccacacgcac 660 

actcatccac acacgtgtgg aaggcagggc cgagccgctc ggtctttgaa cttctcagtt 720 

agagcccggc gcagccccgg ccgccgctca gcgctccccg cggccctgcg tgcctcctgc 7 80 

cagcccccgg accttctcgt ctcgtccctt ttggccggag gatcggagtt cagatcagcc 840 

actccgcacc gagcctgaca cactgaactc catttcttcc tcttaagttt atttctactt 900 

cagagccact caccctctcc cttccaggag aaaaaaaaaa caaacctttc ttactcctta 960 

aagtgagaga ttcccccccc accccgcccc agcatcgcat attaatatct ccacgttggg 1020 

aacgcgttgc attttctttt ttaaaggaat cccagccagg aacgtttttc tattgggcat 1080 

taactttcga ctgctttgca aaagtttcgt attaaagaac aactctacct gaccgctctg 1140 

agaattacta gtttcttttt tatatatatt ttttcttact ttaaataaca acatcaacgt 1200 

ttcttccttt taaaaac atg -cac tac tgt gtg ctg age acc ttt ttg etc 1250^ 

Met His Tyr Cys Val Leu Ser Thr Phe Leu Leu 
15 10 

ctg cat ctg gtc ccg gtg gcg etc agt ctg tct acc tgc age acc etc 1298 
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Leu His Leu Val Pro Val Ala Leu Ser Leu Ser Thr Cys Ser Thr Leu 

15 20 "* 25 

i' 

gac atg gat cag ttt atg cgc aag agg ate gag gec ate cgc ggg cag 1346 

Asp Met Asp Gin Phe Met Arg Lys Arg lie Glu Ala lie Arg Gly Gin 
30 35 40 

ate ctg age aag ctg aag etc ace age. ccc ccg gaa gac tat ccg gag 13 94 
lie Leu Ser Lys Leu Lys Leu Thr Ser Pro Pro Glu Asp Tyr Pro Glu 
45 50 55 

ccg gat gag gtc ccc ccg gag gtg att tec ate tac aac agt acc agg 1442 
Pro Asp Glu Val Pro Pro Glu Val lie Ser lie Tyr Asn Ser Thr Arg 
60 65 70 75 

gac tta ctg cag gag aag gca age egg agg gca gee gee tgc gag cgc 14 90 
Asp Leu Leu Gin Glu Lys Ala Ser Arg Arg Ala Ala Ala Cys Glu Arg 
80 85 ^ 90 

gag egg age gag cag gag tac tac gee aag gag gtt tat aaa ate gac 153 8 
Glu Arg Ser Glu Gin Glu Tyr Tyr Ala Lys Glu Val Tyr Lys lie Asp 
95 100 105 

atg ccg tec cac etc ccc tec gaa aat gee ate ccg ccc act ttc tac 1586 
Met Pro Ser His Leu Pro Ser Glu Asn Ala lie Pro Pro Thr Phe Tyr 
110 115 120 

aga ccc tac ttc aga ate gtc cgc ttt gat gtc tea aca atg gag aaa 1634 
Arg Pro Tyr Phe Arg lie Val Arg Phe Asp Val Ser Thr Met Glu Lys 
125 130 o 135 

aat get teg aat ctg gtg aag gca gag ttc agg gtc ttc cgc ttg caa 1682 
Asn Ala Ser Asn Leu Val Lys Ala Glu Phe Arg Val Phe Arg Leu Gin 
140 145 150 155 

aac ccc aaa gee aga gtg gee gag cag egg att gaa ctg tat cag ate 1730 
Asn Pro Lys Ala Arg Val Ala Glu Gin Arg lie Glu Leu Tyr Gin He 
160 165 170 

ctt aaa tec aaa gac tta aca tct ccc acc cag cgc tac ate gat age 1778 
Leu Lys Ser Lys Asp Leu Thr Ser Pro Thr Gin Arg Tyr He Asp Ser 
175 180 185 

aag gtt gtg aaa acc aga gcg gag ggt gaa tgg etc tec ttc gac gtg 1826 
Lys Val Val Lys Thr Arg Ala Glu Gly Glu Trp Leu Ser Phe Asp Val 
190 195 ~ 200 

aca gac get gtg cag gag tgg ctt cac cac aaa gac agg aac ctg ggg 1874 

Thr Asp Ala Val Gin Glu Trp Leu His His Lys Asp Arg Asn Leu Gly 
205 210 215 

ttt aaa ata agt tta cac tgc ccc tgc tgt acc ttc gtg ccg tct aat 1922 

Phe Lys He Ser Leu His Cys Pro Cys Cys Thr Phe Val Pro Ser Asn 
220 225 230 235 

aat tac ate ate ccg aat aaa age gaa gag etc gag gcg aga ttt gca 1970 
Asn Tyr He He Pro Asn Lys Ser Glu Glu Leu Glu Ala Arg Phe Ala 
240 245 250 
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ggt att gat ggc acc tct aca tat gcc agt ggt gat cag aaa act ata 2 018 
Gly lie Asp Gly Thr Ser Thr Tyr Ala Ser Gly Asp Gin Lys Thr lie 
255 260 265 

aag tec act agg aaa aaa acc agt ggg aag acc cca cat etc ctg eta 2066 
Lys Ser Thr Arg Lys Lys Thr Ser Gly Lys Thr Pro His Leu Leu Leu 
270 275 280 

atg ttg ttg ccc tec tac aga ctg gag tea caa cag tec age egg egg 2114 
Met Leu Leu Pro Ser Tyr Arg Leu Glu Ser Gin Gin Ser Ser Arg Arg 
285 290 295 

aag aag cgc get ttg gat get gcc tac tgc ttt aga aat gtg cag gat 2162 
Lys Lys Arg Ala Leu Asp Ala Ala Tyr Cys Phe Arg Asn Val Gin Asp 
300 305 " 310 ^ 315 

aat tgc tgc ctt cgc cct ctt tac att gat ttt aag agg gat ctt gga 2210 
Asn Cys Cys Leu Arg Pro Leu Tyr lie Asp Phe Lys Arg Asp Leu Gly 
320 325 ' 330 

tgg aaa tgg ate cat gaa ccc aaa ggg tac aat get aac ttc tgt get 2258 
Trp Lys Trp lie His Glu Pro Lys Gly Tyr Asn Ala Asn Phe Cys Ala 
335 340 345 

999 9 ca t9 c cca tat cta t99 a 9 fc tca 9 ac act caa cac acc aaa 9 tc 23 06 
Gly Ala Cys Pro Tyr Leu Trp Ser Ser Asp Thr Gin His Thr Lys Val 
350 ~ 355 360 

etc age ctg tac aac acc ata aat ccc gaa get tec get tec cct tgc 2354 
Leu Ser Leu Tyr Asn Thr lie Asn Pro Glu Ala Ser Ala Ser Pro Cys 
365 370 375 

tgt gtg tec cag gat ctg gaa cca ctg acc att etc tat tac att gga 2402 
Cys Val Ser Gin Asp Leu Glu Pro Leu Thr lie Leu Tyr Tyr lie Gly 
380 385 390 395 

aat acg ccc aag ate gaa cag ctt tec aat atg att gtc aag tct tgt 2450 
Asn Thr Pro Lys lie Glu Gin Leu Ser Asn Met lie Val Lys Ser Cys 
400 405 410 

aaa tgc age taa agtccttggg aaagccagga cacgaaaatc acggtgacaa 25 02 

Lys Cys Ser 

tgacatataa tgacaacgat gacgaccatg atgtttgtga caggagggag ggagttttga 25 62 
ttcatcagtg tttaaaaaaa aaaaaattgg agaaaaaaaa teggtactag ttcaaacatt 2622 
ttgeaagett gtgttctgtt tgttaaaact ggcatctgag attacagcaa caacaaccac 2682 
aaaaatggaa ggcgttagtc tgcatctcac ctacttccta agagacacaa aaagaaaaca 2742 
tctttttttt tttaaggaaa aaaataaaca ctggaagaat ttgttagtgt taattatgtg 2802 
aaaaaaaaaa aacatcaaaa caaaacagga aaatccgttc agtggagttg tacgtattgt 2862 
ttccagcccg catttcaccc cacgcctctc ctggttcctc tgtattgetc tctgcagtgg 2922 
gtgccctccc cgtcccttcc t^caagctaa cagtgggtta tttattgtgt gttactatat 2 9 8-2 — 
aatgaacctt tcattaccct tggaaaacaa aacaggtgta taaatcgaga ccaaatactt 3042 
tgccacaaac tcatggatgg cttaaggagt ttgaactcaa ataagecagg gggaaggagg 3102 
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tcatagtgga tgaccccctg tgagttgtta taggactaag caagtcttct gtggaaaaat 3162 
caaagcccca gcaaacacgt gtctgccgaa gcttcatgga cgccatatgc ccagaaggcc 3222 
tgttaacaaa gaaaacttgg aatcagtggc aatctggaag attttttttt ccttttaatt 3282 
gtaaatggtt ctttgccagt ttaagcaagc cggtgaaatg ttgacctgtt ttgatatgta 3342 
ttgtcagact tttgaccgtg aagtggctgt tgatctacaa tacaggtttt tcctttgtct 34 02 
tggtatatgt aattacatgg atactattaa aatagacggg tctagaagcc agcatgattg 3462 
aaaacacact gcagatctgt ttttccaaac tattaaatcg aaacagtaac tactttacat 3522 
gtaatgtgta gatcttacca catttttaat attctgtaat aatggttatg atttagattg 3 5 82 
aacttaaatt tggacttttt tttttaatga tcattcagat tgtatatttg tttcctttag 3642 
ctggccagta cctttgaata aaacccctag attttgactt gcactacaaa ttcaattttt 3702 
tttatatact atcttccctg cctgtatttt atgtattgtc catttaatga catgagctac 3762 
ctgggtccat tcctccccca accccagttc cttctatttt ccaaaagata aaaaccaaag 3822 
cccaaaaagc taggtttgag ctccacagtg tttcagcctt ttctgcgtca gtgtgagtca 3 882 
tgtggcgggt gagcggtggg gcttctggga tggatggttc tgtgtgaaca cagaagttcg 3 942 
cacaaatgta ggcttagcta gggtttaaga atctcaactc agagtcttag tgactgggct 4002 
aggaaaagtt tctttaactc ctatatttat ggactctctt tgccgttcaa aagcagacag 4062 
ttcaaaggaa gcaccttttt ctttaattgg tttttttggt gctcatgggg tgtattaaaa 4122 
gacacacagt ttggttgagt ttttcaaagg gggaaaaagt ccaggccagc actcgtcatt 4182 
ttattcataa tttcatccat tatttccctg atttcattga aatacaggtt ttgaaagaca 4242 
ttctttgcag gctgattaaa aaaaa 4267 

<210> 48 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 48 

gccggcagtt tcagcagctc 20 

<210> 49 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 49 

ctcgcaccct tccctagctt 20 
<210> 50 

<211> 20 - — 

<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Antisense Oligonucleotide 



<400> 50 

tttcttgctc caggcggcca 

<210> 51 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 51 

gagcaggcgg cgaggatccc 

<210> 52 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 52 

gccctgcctt ccacacgtgt 

<210> 53 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 53 

gtgcggagtg gctgatctga 

<210> 54 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 54 

aaaatgcaac gcgttcccaa 

<210> 55 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<22 0> - — 

<223> Antisense Oligonucleotide 

<400> 55 

ccgggaccag atgcaggagc 



<210> 56 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 56 

tccggcttgc cttctcctgc 

<210> 57 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 57 

gggttttgca agcggaagac 

<210> 58 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 58 

cgatgtagcg ctgggtggga 

<210> 59 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 59 

ggtcttccca ctggtttttt 

<210> 60 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 60 

aagcttcggg atttatggtg. 

<210> 61 
<211> 20 
<212> DNA 
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<213> Artificial Sequence 



<220> 

<223> Antisense Oligonucleotide 
<400> 61 

accgtgattt tcgtgtcctg 

<210> 62 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 62 

gcgggctgga aacaatacgt 

<210> 63 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 63 

cccctggctt atttgagttc 

<210> 64 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 64 

accggcttgc ttaaactggc 

<210> 65 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 65, 

cagccacttc acggtcaaaa 

<210> 66 
<211> 20 

<212> DNA . 

<213> Artificial Sequence 

<220> 

<223> Antisense Oligonucleotide 



<400> 66 

atggacccag gtagctcatg 

<210> 67 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 61 

cacccgccac atgactcaca 

<210> 68 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 68 

tacaccccat gagcaccaaa 

<210> 69 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 69 

ccgtgaccag atgcaggatc 

<210> 70 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 70 

ggccagggag ctgcccagct 

<210> 71 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Antisense Oligonucleotide 
<400> 

gccagaaagc tcaaacttga 



